Recent years have seen a huge expansion of interest in single-molecule detection methods. These include electrical methods such as patch clamping, mechanical methods such as atomic force microscopy and optical tweezers, and a variety of optical methods, many of them based on fluorescence. The most widely used such method is fluorescence correlation spectroscopy (FCS) and its many variants. The common strategy in most such methods is to improve the selectivity for the molecules of interest by restricting the excitation volume. For example, in FCS and confocal approaches excitation is effectively limited to a diffraction-limited focal volume, and a confocal pinhole or similar device is also used to restrict the emission volume. Similarly, in light sheet microscopy, excitation is limited to a thin slice of the sample. Probe-based methods, such as scanning near-field optical microscopy (SNOM) or tip-enhanced fluorescence (TEF) rely upon optical near-field effects to locally excite fluorescence. Total internal reflection fluorescence (TIRF) microscopy exploits a similar phenomenon, by using evanescent waves to restrict excitation to a very thin layer near a surface.
TIRF or evanescent wave microscopy is one of the most popular single-molecule imaging approaches. Like FCS, it is an optically rather simple technique and is therefore robust and relatively easy to set up. A number of commercial systems are available, although these are mostly targeted at cell biology applications, usually not involving single-molecule detection. Furthermore, a number of implementations of TIRF combined with other techniques have been developed, including with optical tweezers, scanning probe microscopy, and FCS. An advantage of TIRF is that it allows wide-field data collection and is, therefore, capable of continuous data collection in parallel on many hundreds or even thousands of molecules. TIRF is limited to viewing molecules at, or near, a surface; so in comparison to confocal microscopy, for example, it cannot be used for three-dimensional imaging of cells.
However, its excellent depth discrimination is also one of its main advantages, as discussed below.
In this technical report, the general theory of the TIRF technique is described, together with a discussion of some points of importance in experimental design and the interpretation of data. Although the scope of the article is restricted to TIRF, many of the observations will also apply to other single-molecule imaging modalities. The intention was not to comprehensively review the full text of the brochure; instead, the most significant items were updated to bring them into line with the recent recommendations and at the same time references to other documents were updated. The supplement includes the new definition of the astronomical unit for length adopted by the XXVIII General Assembly of the International Astronomical Union (IAU) in 2012.
The updates listed in "Supplement 2014" have been included in the HTML version of the SI brochure (8th edition) which is available on the BIPM website, and an insert will be included in the remaining printed copies of the brochure.
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